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The use of veneer and plywood dates back to the 14-th and 15th 
century B.C. The pyramids of the Pharaohs of the Third Dynasty con­
tained ornate veneer work consisting of six layers of wood glued to­
gether. Today* over 3»50Q years later, these early plywoods are still 
in existance attesting to the durability of glue laminated wood. 
(Knight and Wolf#., 1927; p. 3) 
The art of veneering was well developed by the time of the great 
Roman Empire. Furniture made during this period is considered to be 
among the best in ornate detail and artistry. The feudal system of the 
Middle Ages, however, was characterized by a more crude culture with 
primitive contrivances and the art of veneering declined. The revival 
of art and culture during the Renaissance Period stimulated the use of 
veneers and veneering artistry. The best French veneering was intro­
duced during the reign of Louis XIV (164-3-1715) and much of this style 
persisted into the present century (Knight and Vfulpi, 1927)• 
Colonial America, preoccupied with taming the frontier, was slow to 
develop the artistry of veneering. The patterns that developed in 
America were often modifications of European patterns. The discovery 
of machinery and mechanical production about 1840 caused an even greater 
decline in artistic veneering. Furniture, the largest veneer user, could 
now be made by machine from solid wood and the new and novel designs that 
resulted were referred to as "atrocities" by Knight and Wulpi (1927, 
Chapter k). The mechanical process later was to become the factor that 
made possible the present veneer and plywood industry. 
2 
The word "veneer" logically derives from the German "Furniren" and 
French "Fournir" meaning to famish. (Knight and Wulpi, 1927* p. 105! 
Wood 1963$ Chapter 2) Wood (1963) claims the word first appeared in 1728. 
The most common definitions refer to Vtmeer as a thin sheet or layer of 
wood produced by rotary cutting or slicing. 
The word "plywood" apparently had its origin around 1917 in the 
United States. Although the origin is obscure, the earliest reference 
to plywood is found in the Appendix of the 1931 edition of Chambers 
Twentieth Century Dictionary. Early European terms were more descriptive 
and referred to the first plywood boards as "three-ply" or "veneer 
limed boards," (Wood, 1963; p. 7). That is, "a thin board made from 
three very thin layers of wood, the grain of the middle layer at right 
angles to the other two, cemented together under pressure." (Wood, 1963; 
p. 7). This definition apparently came about from early forms where 
only three plys were involved. Later definitions recognized that more 
than three plys could be used. Thus, the most recent definition is found 
in Webster's Hew World Dictionary (1963? P> 363) which defines plywood 
as, "a construction material made of thin layers of wood glued and pressed 
together." 
Plywood became a commercial product around 1996 when rotary cutting 
was developed. Up to this time, the production of veneer involved care­
ful hand sawing or splitting of thin veneer sheets. The introduction of 
the mechanical lathe which could produce large 3heets In quantity made 
p o s s i b l e  t h e  d e v e l o p m e n t  o f  s p e c i a l  p l y w o o d  m i l l s .  T h e  f i r s t  m i l l s  w e r e  
started in Europe in the early 1900*s. They supplied cabinet makers 
with three ply boards for tea chests, packing cases and furniture. The 
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industry grew rapidly during the First World War (1914-18) when 
plywood was first employed in aircraft framing. Little plywood was 
used for other commercial purposes! however, until World War II, Wood 
(1963; p. 5) feels that Wbrld War II provided the impetus for the "Ply­
wood Era." Adhesives developed during the war, expanded the commercial 
uses of plywood beyond furniture and box manufacture. This opened the 
way for the rapid post-war advance in plywood production and uses. 
Since 1950» the plywood industry in America has enjoyed a 4# per 
year annual growth. Softwood plywood alone has held a leading position 
with 14$ average annual growth. Between 1935 and 1965 the industry 
gained 146 softwood plywood plants and now totals 163 plants (Table 1). 
Projections indicate that another 150 softwood plants may be added by 
the year 2000 to bring the total to 313 (Forest Industries, January 
1965s pp. 37-40). Present installed capacity is estimated at 13.5 
billion square feet (3/8* basis) and by the end of 1965 should reach 
14.8 billion square feet (3/8" basis). Growth is expected to continue 
in the future with per capita consumption of plywood in the United 
States increasing from 64 square feet in 1962 to 97 square feet in the 
year 2,000 (Table 2) (Forest Industries, January, 1965? pp. 37-40). 
In order to realize this projected growth, the plywood industry 
will have to maintain careful and close watch on developing market 
situations. Individual firms will have to be especially watchful because 
coiapetition within the industry as well as competition from non-plywood 
products can be expeeted to intensify. The Industry cannot expect the-sin-
crease projected for the year 2000 to materialise without a concerted 
effort to meet the challenge of competition for markets. An effective 
Table 1.—A 30 year growth resume of the softwood plywood industry 
in the U.S.. 1935-1964 
t  i  S i  
Year i Million Sq. Ft. sSoftwood Plywood sNo. of Opera-sGain or loss 
i Prod, 3/8 basissGain or loss (3/8)sting Plants sin plants 
S 8 8 t 
1935 480 096 21 4 
1936 700 220 23 2 
1937 i 725 02 5 25 2 
1938 650 (075) 25 0 
1939 950 300 26 1 
1940 1,200 550 30 4 
19^1 1,600 400 31 1 
1942 1,782 182 3^ 3 
1943 1,430 (352) 34 0 
1944 1,440 010 34 0 
Subtotal 10.957 mamt 17 
1945 1,200 (240) 35 1 
1946 1,395 195 35 0 
194? 1.630 235 39 4 
1948 1.871 241 43 4 
1949 1.899 028 60 17 
1950 2,554 555 71 11 
1951 2,867 313 85 14 
1952 3.050 283 94 9 
1953 3.670 620 98 4 
1954 3,930 233 100 2 
Subtotal 24.066 OB — 66 
1955 5.075 1,172 113 13 
1956 5.240 165 123 10 
1957 5,460 220 123 0 
1958 6,440 880 122 (1) 
1959 7,828 1,488 143 21 
I960 7,816 (012) 154 11 
1961 8,577 761 157 3 
1962 9.216 631 155 (2) 
1963 10,216 1,000 155 0 
1964 11.613 1.400 163 8 
Totals 77.481 63 
Source - Forest Industries. January 1965s p. 40. 
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Table 2.--. Summary of plywood and veneer consumption by end use. 
species group, and per capita use in the U.S.. 1962-2000 
(3/8 inch basis) 
Projections 
Item « 1962 1970 s 1980 1990 ! 2000 
8 
By end use 















































By species eroup 













Total 12,020 17,900 22,000 26,500 31,500 
Per capita 
(Square feet) 
us. 6» 86 91 95 97 
Timber Trends in the United States, U.S.D.A.-F.S.^Report #17, 
February 1965, Table 33I p« 44. 
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communication system between producers and consumers is essential for 
continual growth of the industry* Little is known, however, about 
existing communications. A careful literature search reveals an al-
) 
most complete dearth of information regarding the advertising, promotion 
and market research activities of the plywood industry. Dr. J. Alfred Hall, 
consultant and retired director of the U. S. Forest Products Lab at 
Madison, Wisconsin writes in 1964, "Probably of all major industries, 
the wood products industry is among the weakest in terms of reliable 
information on production, distribution and consumption of its products." 
(Forest Industries, Nov. 1964; p. 39). 
In this same vein, Dr. J. A. Zivnuska (1952, p. 1) of the University 
of California states, 
"- - - the attention of foresters and land economists has commonly 
been centered on the need for stable supplies of forest products, 
almost to the exclusion of consideration of the stability of 
demand for forest products. At times this has led to a complete 
lack of recognition of the fact that a commercial forest enterprise 
requires a market, but in general foresters have shown an in­
creasing concern over the downward trend in consumption which 
have characterized some of the most important forest products for 
the last forty years. The fluctuations in production and con­
sumption, however, have bean noted in passing, if at all." 
The preceding indicates that the forest products industry, including 
plywood has faced major changes in its approach to marketing* Modern 
marketing recognizes the consumer as the center of business thought. It 
requires a customer orientation and company thinking rooted in profits 
and profitable volume rather than maximum volume production* (Lazo and 
Corbin, 1961s p» 19) • Dr. McCarthy of Notre Dame (1964) emphasizes the 
importance of customer satisfaction. Knowledge of the customer and his 
wants can, however, come only through a constant flow of information 
between producers and consumers. Good communications are vital to good 
7 
market management. One cannot assume that one knows what consumers 
want. Nor can one assume merely that "wood is good" and that con­
sumers know its qualities, uses, and advantages, and want to purchase 
wood products. 
The focus of market research is communication between producers 
and consumers. The importance of communications to the individual 
firm is emphasized by Gray and Wise (1959* P» 6-7) who state, 
rt- - - coramunication, the purposes of which are social adjust­
ment, social integration and adaption, and social control, is 
recognized as an extremely important activity in the life of 
every individual and in the life of the social organization 
itself. Although there are nonverbal forms, most communica­
tion is carried on through the medium of language. Where 
communication is severely curtailed or restricted, social and 
personal isolation is the result." 
This statement primarily concerns verbal communication between in­
dividuals. Most marketing communications, however, is not so per­
sonal. Lazo and Corbin (1959» p. ̂ 53) write, 
"The scattered, decentralized, often isolated activities 
carried on in marketing-from the marketing researcher with 
his need for isolation and quiet to the farthest removed 
salesman in the most distant territory-required a system 
of communication which often cannot reply upon the spoken 
word or face-to-face contact." 
Thus, in marketing there is a special need for formalized communication. 
Channels must exist to handle the flow of infomation from producer to 
consumer as well as feedback information from consumer to producer. 
Such channels exist in the wood products industry, but their effective­
ness has not been investigated. 
The importance of communication is evident in the statement by 
Lazo and Corbin (196l| p. 453) who write that, "—proper communication 
cannot be overstressed. In no field of management activity do proper 
communications play a more important role than in controlling the mar­
8 
keting effort." Producers must know what consumers want, when, where, 
and how they want it, how much and at what prices, and they must know 
if their efforts are satisfying the customer. These and many more 
questions must be considered in an effective marketing program. 
This study measures the effectiveness of the communication effort 
in a limited market area by going directly to the consumer to determine 
his attitudes, level of awareness, and the degree of satisfaction with 
the communication system in the market for construction grade plywood. 
CHAPTER 2 
METHODS AND PROCEDURES 
Population and market area 
This study measures the effectivenss of communications in the 
market for construction grade plywood. Results are based on question­
naire interviews with residential and non-residential contractors in 
the vicinity of Missoula, Montana. (See Appendix p.* ^8) 
A list of contractors, builders and prefabricators was compiled 
from the city telephone directory, City Directory (Polk 1964), Missoula 
city license records and lists supplied by local concrete contractors. 
Each individual on the list was called to determine if plywood was used 
in his business and only known users were included on the final list. 
Twenty-eight interviewees were then randomly selected from this final 
list. 
The market area studied was limited to Missoula, Montana and its 
contiguous suburbs. (See map - Appendix p. 72) Construction firms 
from outside the Missoula area were not included in the study. 
For study purposes, construction grade plywood is defined to in­
clude sheathing, shop, underlayment, and concrete form. Interior decor­
ative paneling and siding is npt included in the study. 
Hypothesis and objectives 
In 1964 the combined lumber and plywood industry was expected to 
spend $8 million dollars on all advertising, (Rich, 1964; p. 31) Thus 
the industry is spending a large amount to adequately and properly inform 
consumers about its many products. The plywood industry alone is well 
1 Statement by Mr. Perry Culp, vice-pres. Cole and Weber 
Advertising Agency, Portland. 
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known for its many grades of plywood. Through combinations of interior 
and exterior^ types and the five grades of veneer, the industry is pro­
ducing several hundred grades of plywood. Each grade is produced and 
tested to meet standards of manufacture set up by the U. S, Government 
and each grade is designed for specific end uses (Nelson, 1962). Be­
cause of the wide range of products, communications are vital in the 
marketing of plywood. The basic hypothesis of this paper is that communi­
cation of information concerning structural plywood in the Missoula area 
is adequate. That is, consumers are expected to be well informed about 
plywood and its uses. 
The tern "adequate" is defined in relation to consumer responses 
to specific questions. For this study communications shall be considered 
"adequate" if there is a 100# affirmation of adequacy by the sample of 
consumers. Any degree less than 100# affirmation shall be an indication 
of inadequate communication. 
Missoula, Montana was selected as a study area because it is heavily 
dependent on the forest products industry and having a local plywood 
plant should contain consumers having a thorough understanding of ply­
wood and wood products in general. 
The specific objectives of the study are as follows! 
1. To describe the market for structural plywood in the Missoula, 
Montana area with regard to quantity purchased in. 1964, sources of 
supply and market outlets. 
2. To test the hypothesis that communications concerning structural 
plywood are adequate. 
2 Interior and exterior type derive from the type of glue 
used. Beside waterproof glue in exterior type, the core stock must be C 
grade or better veneer. Sheathing grade plywood commonly uses D grade 
veneer core stock and although exterior glue may be used, as in C-D ex­
terior glue grade, it is not exterior plywood. 
CHAPTER 3 
GENERAL MARKET CHARACTERISTICS 
Area description 
Missoula is located in the west central portion of the state and 
is the largest Montana city west of the continental divide. I960 
census figures show a population of 27,090 persons for the city and 
44,665 persons for the county of Missoula. More recent figures esti­
mate the population at 32,000 for the city and 50,000 total for the 
county. (See city map - Appendix p. 72) 
Missoula is at the hub of five valleys. It is also situated 
strategically on principal east-west and north-south transportation 
routes. U. S. Highways 10 and 12 pass through Missoula for east-west 
connections and U. S. Highway 93 provides north-south connections. 
The relatively isolated valleys of the Bitterroot and the Flathead 
rivers lie to the South and North Of Missoula. The city ,1s served 
by two railroads. The Milwaukee Road which maintains a freight 
line and the Northern Pacific which provides both passenger and 
freight service. A fairly modern airport is located just west of 
the city. 
Despite adequate transportation systems, Missoula is a relatively 
isolated city. Long road distances and high mountain passes separate 
it from major wholesale supply sources in the East and Tfest. The main 
supply centers are located in the Great Lakes area, Spokane, Washington 
and other coastal cities to the West. 
Missoula economy 
The Missoula economy is heavily dependent on the forest products 
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industry. Several sawmills, a plywood plant, the U. S. Forest Ser­
vice Region 1 Headquarters, and the University of Montana provide 
basic support for the Missoula economy* Since Missoula is the lar­
gest city in western Montana, it is also one of the major retail 
centers serving the area* Several new shopping centers in suburban 
areas and a few centrally located department stores provide a rela­
tively wide range of consumer goods not usually provided in the 
smaller communities surrounding Missoula. 
Building material outlets in.ythe area are primarily retail. Two 
major wholesale outlets supply the ten major retail building material 
dealers in the Missoula area. 
Missoula structural plywood use 
The first objective of this study is to describe the market for 
structural plywood in the Missoula area with regard to quantity pur­
chased in 1964, sources of supply, and market outlets. 
A summary of the residential non-permit construction starts from 
1956 through 1964 shows that while 1964 is near the top of a building 
cycle with 325 starts, it is still below the peak year of 1959 which 
had 327 starts. (Table 3) These starts represent bl&lding activity in 
the Missoula area outside the Missoula city limits where building per­
mits are not required. Data on non-residential building is too sketchy 
to be of value. There is some indication that building activity in 
general in the Missoula area is on an upswing because of the increase 
in multiple unit dwellings which began in 1963» but it is too early to 
tell if the trend will continue. (Bureau of Business and Economic Re­
search, University of Montana) 
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Although the total number of new starts for 1964 is above average, 
it is known that approximately 50 of the starts were by a single builder. 
Table ^.<~NtirwT«rnftt residential construction starts in the Missoula 
Montana area 
Source! Bureau of Business and Economic Research, School of Business 
Administration, University of Montana 
Subtracting these from the total leaves about 275 starts attributable 
to other builders in the area. This is close to the nine year average 
of 268 starts which means that 1964 may reasonably be considered a 
representative year for study purposes. 
Consumer breakdown. Three classes of structural plywood consumers 
were identified for study purposes t l) residential builders doing only 
home construction and repairs, 2) combination residential and commercial 
builders and 3) panel prefabricaters. The residential builders are the 
most numerous. Of the 18 residential builders sampled, only two indicated 
they were strictly custom rather than speculative builders. Thus, most 
residential builders construct homes without benefit of professional 
architectural design. The materials used aj?e selected by the builder. 





















quality is, therefore, of critical importance. This is especially true 
in that the residential builder is the significant factor in the local 
market for wood products. 
The average volume of both plywood and the gross dollar volume of 
business in 1964 for residential builders is just about one-half that 
of the combination residential-commerbial builders in Missoula (Table 4). 
Thus, residential builders are smallest in size and greatest in number 
with combination builders being larger and fewer* 
Combination builders are represented by six individuals who stated 
their major building to be single and multiple dwelling homes. Average 
plywood consumption in 1964 was 58,369 square feet (3/8 inch basis) and 
average gross dollar volume of sales was $115,833. The two remaining 
in this group are primarily commercial builders that used an average of 
32,155 square feet (3/8 inch basis) of structural plywood while their 
dollar volume of business ranged from $80,000 to $400,000. Thus, only 
2 of the 28 interviewees oan be considered commercial builders but will 
be kept in the combination category for this study. 
The two prefabricaters interviewed require special treatment. One 
prefabricator is such a large volume consumer that he was handled 
separately when computing total volumes. This was necessary because 
final volumes would have been greatly distorted due to the large volume 
of plywood used by this prefabricator had his data been included in total 
volume calculations. 
Accordingly, this one prefabricator is considered as a "special pre­
fabricator" throughout the paper. The prefabricators in general are some­
what unique in the Missoula area. The "special prefabricator" is a 
subsidiary of a plywood firm and the other is also a retail lumber dealer. 
Table 4.—Breakdown of sample of Missoula structural plywood consumers bv range of business and 
average volumes. 1964 
Type of respondent 
: 















































Prefabricator 1 50,000 50,000 76,752 76,752 57,600 
"Special Prefabricator" 1 800,000 1,366,830 — 900,000 
Source: Appendix p. 57 and table 24 
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Table 5.--Volume projections for structural plywood and competing 
products for consumers in the Missoula area - 1964 
! I 2S 
Item : Apparent t Sample - t Total sRelative 
t populations average vol.s Volume simportance* 





















Subtotal 92 -- 3,218,046 100.0* 
Special prefabricator 1 — 1,366,830 — 


















Total 89 ma mt 299,495 100.0 
Sources Appendix tables 24 and 26. 
* The special prefabricator is not included in these figures, as explained 
in text. 
1? 
As such they are in a favorable position with regard to prices and supply 
of structural plywood. Because of these factors, they must be, and are, 
treated separately. 
Volume. The major consumers in the Missoula area purchased 4.6 
million square feet (3/8 inch basis) of structural plywood and 0,3 million 
square feet (surface measure) of competing products in 1964 (Table 5)# 
Competing products refer to the surface areas covered by materials other 
than plywood where in fact, plywood could have been or regularly is used. 
In 1964, 300,000 square feet of plywood was replaced by competing products 
such as hardboard, particle board and lumber in the Missoula area market. 
Size distribution. The 5/8" size class accounted for 69.?# of the 
total volume of structural plywood used in 1964. This is because most 
sheathing material is in this size class (Table 6). Although most Missoula 
area builders feel that homes are overbuilt for strength, they generally 
use 5/8 inch sheathing, where thinner plywood would suffice. There are 
several reasons for this. First, interviewees do not believe 3/8 inch 
plywood sheathing is adequate even though it will meet FHA minimum stan­
dards. Secondly, they dislike 3/8" plywood because it does not provide 
the nail holding power and resistance to flexing found in the 5/8 inch 
material. Thirdly, the 5/8 inch sheathing is preferred because of the 
convenience of using only one thickness of material. Use of one thick­
ness eliminates the cost of handling more than one size. The resultant 
saving in handling cost is felt to be greater than the cost incurred in 
purchasing thicker plywood than actually required for structural purposes# 
Table 6.—-Structural plywood size class distribution as purchased in the Missoula area. 1964 
(Percent of total volume* -3/8 inch basis) 
t i : : t 
0 0 t i i Cumulative : "Special pre­
Size class * Residential s Combination s Prefabricator i total s fabricator 
s t i s s 
1 fa* 0.7 0.9 0.0 1.6 0.0 
3/8- 2.0 2.1 1.3 5.5 0.0 
1/2 8 5.1 2.8 3.6 11.5 39.0 
5/8" 37.5 29.9 2.2 69.7 61.0 
3/4" 4.0 6.3 0.0 10.3 0.0 
1-1/8" 0.0 1.4 0.0 1.4 0.0 
Group totals 49.4 43.4 7.2 100.0 100.0 
Sources Appendix table 21 
* Total volume refers to the volume contributed by an apparent population of 92. The "special 
prefabricator is handled separately although he contributes to the grand total volume. 
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Type and surface use. Over 78# of the structural plywood purchased 
in 1964 was interior type and the great majority of this was unsanded 
(Table 7). This is not surprising in view of the high percentage of 5/8 
inch sheathing used in the Missoula area. 
Table 7.—•Structural plywood type and surface distribution as purchased 
in the Missoula area. 1964 
(Percent of total volume, 3/8 inch basis) 
« • t i i 2 
s i t : i Special 
: Resi­ sCombina-: Prefabri­ tCumulative: prefab-
Item s dential stion s cator stotal • ricator 
: : t • • t 
Interior (sub-total) 37.7 34.7 6.5 78.9 0.0 
Sanded 3.5 6.7 0.7 10.9 0.0 
Unsanded 34.2 28.0 5.8 68.0 0.0 
Exterior (sub-total) 11.7 8.7 0.7 21.1 100.0 
Sanded 3.4 5.5 0.7 9.5 100.0 
Unsanded 8.3 3.3 0.0 11.6 0.0 
Total 49.4 43.4 7.2 100.0 — 
Sources Appendix table 22 
Ma.lor use. Sheathing accounts for approximately 77# of the plywood 
market in the Missoula area (Table 8). Uhderlayment is second in im­
portance and yet accounts for only 4.6# of the total volume. Generally, 
the Missoula area builders are using competing products, primarily par­
ticle board, for underlayment. The 16.2# (100-83.8#) not shown in Table 
8 is the volume used in such areas as soffits, cabinets and other built-
in components. 
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The Missoula area consumers use very little concrete form plywood 
as only 2$ of the total volume is accounted for by concrete form ply­
wood, (Table 8). The reason for this is two-fold. Some builders use 
sheathing material once for forms and then re-use it in the structure. 
Most of the builders, however, sublet concrete work to specialists. 
Concrete contractors were not included in the sample because it was 
known that they depend primarily on re-usable steel foras. Also, their 
responses would pertain to a single use product and hence would provide 
little knowledge about the general market for structural plywood. 
Table 8.—Structural plywood ma.lor uses in the Missoula area. 1964 
(Percent of total volume - 3/8 inch basis) 
t : s s i 
:Resi- s Combina-i Prefab- : Cumulative s Special 
Item Jdential : tion s ricator : total J prefabricator 
t : s t  i  
Sheathing 41.3 2 9.5 6.4 77.2 100.0 
Underlayment 0.7 3.9 0.0 4.6 0.0 
Concrete form 0.9 1.0 0.0 2.0 0.0 
Source» Appendix table 22 
An attempt was made to determine how much "shop" plywood was used 
in 1964. However, the definition of "shop" is not clear to the con­
tractors with the result that the information was not usable. Some 
respondents considered any plywood that is used in built-in or cabinet 
work or counter tops and shelving as "shop" material regardless of grade. 
Others considered "shop" material to be only that plywood marked and 
sold as "shop." Several Missoula retail building suppliers confirmed 
that the term "shop" is used very loosely. 
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Species distribution. Douglas fir and western larch plywood accounted 
for 97.5 per cent of the 1964 structural plywood purchases in the Missoula 
area (Table 9). This is because the local plywood plant produces a large 
amount of this sheathing at highly competitive prices. Plywood produced 
from other western softwoods is generally disliked for sheathing in the 
Missoula area because of relatively low quality for structural uses. This 
accounts for the low volume used in 1964. 
Table 9.—Structural plywood species distribution as purchased in the 
Missoula area. 1964 
(Percent of total volume -3/8 inch basis) 
:  :  :  i  i  
iResiden-t Combina-s Prefabri-: Cumulative:Special 
Species stial i tion : cator ! total sprefabricator 
i t | | J 
Douglas fir 37.3 24.9 3.6 55.8 62.8 
Larch 19.8 18.3 3.6 41.7 37.2 
Western softwood 
plywood 2.3 0.3 0.0 2.5 0.0 
Total 59.4 43.5 7.2 100.0 
Source« Appendix table 22 
Table 10.--.Producer distribution of structural plywood purchased in the 
Missoula area - 1964 
(Percent of total volume -3/8 inch basis) 
i t s :  8  
sResiden- s Combina-1Prefabri s Cumulative tSpe cial 
Producer stial t tion s cator stotal sprefabricator 
i s | | i 
Montana - all 35.2 30.1 4.8 70.1 85 
Out-of-state 14.2 13.3 2.4 29.9 15 
Missoula 30.5 30.0 4.8 65.3 85 
Sources Appendix table 22 
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Table 11.-=—Supplier distribution for structural plywood purchased in the 
Missoula area. 1964 
(Percent of total volume, 3/8 inch basis) 
s s s : s 
sResideh- : Combina- s Prefab- % Cumulative % Special 
Supplier stial t tion s ricator 8 total 8 prefabricater 
I s : t  s 





Source 8 Appendix table 26 
* 85$ of this respondents volume is produced and purchased locally but 
is not handled by any intermediate dealers. 
e*. 
Producers. Montana plywood producers supplied 70.1$ of the structural 
plywood purchased in 1964. The Missoula mill produced 65.3$ of the total 
volume purchased (Table 10). 
Local purchase, primarily through retail dealers, accounted for 94.5$ 
of the volume of construction grade plywood sold to Missoula builders in 
1964 (Table 11). Most of the builders do not buy in sufficient volume 
to justify direct purchase from manufacturers or large wholesalers, nor 
do they maintain inventories for extended periods of time. 
Summary. Most of the Missoula area builders are fairly small. The 
residential builders account for about two-thirds of the major consumers. 
They accounted for about one-half the total volume of plywood purchased 
in 1964. The majority of the builders are fairly stable and build from 
four to six homes per year. In 1964 one large combination builder erected 
about 50 homes. However, builders and historical housing starts indicate 
such tract development to be unusual in the Missoula area. Thus, its 
effect on communications is expected to be negligible. 
38.3 6.8 94.5 
4.0 — 4.0 
1.1 — 1.1 
•»« 0.4 0.4 
100$* 
CHAPTER 4 
INFORMATION FLOW FROM PRODUCER TO CONSUMER 
Price Information 
\ 
The major consumers of structural plywood in the Missoula area 
obtain price information through direct quotations from retailers, 
wholesalers, or local producers# Only 25# of the interviewees, how­
ever, relied on more than one source of information (Appendix table 12)» 
The practice of price comparison thus appears to be minimized by Missoula 
area builders. 
All interviewees use direct price quotations because plywood prices 
generally fluctuate with changing market conditions and with quantities 
purchased. The exact reasons for price fluctuations are not well under­
stood by Missoula builders. A major complaint is that there is no way 
to tell what prices will be from day to day or over any given period of 
time. Cost estimates on new construction thus are subject to fluctuations 
because of changing plywood prices. Some local suppliers attempt to pro­
tect prices for builders who submit firm orders. Not all builders can, 
or do, avail themselves of this service. Most Missoula area builders 
operate on a cash and carry basis and purchase material as needed. 
Discounts. Builders receive trade-discounts which vary within a 
range of five to twenty per cent of retail price depending on quantity 
of purchase and current market conditions. Despite the prevalence of 
trade discounts, most interviewees indicated that they did not under­
stand local pricing policies and practices. 
The importance of local policies is evident because local dealers 
supplied 95# of the plywood volume purchased by builders in 196k„ Thus, 
nearly all plywood was sold through local retail outlets. The remaining 
Zk 
volume was purchased by two combination builders; one who is able to buy 
directly from wholesalers in Missoula and one who obtains about one-third 
of his volume through wholesalers in Spokane, Washington. The major com­
plaint voiced by interviewees is that no uniform discount is offered to 
recognized builders. Discounts vary from five to twenty percent off re­
tail price, both between dealers and from the same dealer at different 
times. Thus, the same Missoula builder can be quoted highly variable 
prices for apparently the same plywood both from one dealer at different 
times and from different dealers. 
The phrase "apparently the same" is quite significant as it became 
evident during the interviews that respondents were not always talking 
about the same plywood. Thus variations in discounts may, in fact, be 
attributed to grade differences. The important point, however, is that 
Missoula consumers feel that they are not well informed about price 
variations and discounts. 
Price comparison. Price comparisons are limited to retail quotations 
in the Missoula area. Almost 93$ of the interviewees obtained quotations 
by direct contact with dealers or local retailers. The remainder used 
telephone quotations from Missoula and Spokane area plywood wholesalers 
(Appendix table 12). The only major consumer obtaining direct producer 
information is the special prefabricator; and this is because of his 
connection with the producer. 
Adequacy. Asked if the price information received is always clear 
and non-conflicting, 42.8$ said no (Appendix table 12). Confusion cen­
tered around the many grades, types and various combinations of grades and 
types of structural plywood. Variations in price for the same grade were 
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quoted by respondents as fluctuating as much as 30$ and one individual 
claimed to have received five different price quotations for the same 
plywood from different suppliers. As stated earlier there is some 
question as to whether the quotations were in fact for the same grade 
of material. It does, however, point out that confusion exists. 
More than one in five consumers claimed price information to be 
inadequate. Those that claimed inadequacy gave lack of a base price 
list for comparison as the main weakness. Builders in the Missoula 
area do not have either retail or wholesale price lists available. As 
a result, misunderstanding exists and there is a general suspicion of 
discrimination against individual builders by suppliers. The builders 
believe they should at least receive a uniform discount such as they 
feel plumbers and electricians obtain from their suppliers. They feel 
that it is because Missoula is a relatively isolated market that they 
have not been offered equivalent services or price information by ply­
wood suppliers. This has resulted in a general feeling of distrust of 
suppliers by local builders. 
Non-price information 
Non-price information includes all knowledge concerning structural 
plywood except price. Information on uses, application, grades, manu­
facture, technical engineering and design and any other information of 
value to consumers is included. 
Source. Plywood producers and trade magazines, such as Practical 
Builder and House and Home, are the major sources of information about 
structural plywood for builders in the Missoula area. Plywood associa­
tions are third with only 17.9$ listing them as a major information 
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source (Appendix table 13). While these percentages indicate only the 
major source of information used by builders, most can and do use sev­
eral sources. Almost two-thirds do use more than one source (Appendix 
table 13). Considering that producers and plywood associations provide 
the information and advertising for magazines, retailers, and etc* they 
are responsible for most of the information available to Missoula area 
builders. 
The 35.7# that claim to use only one source of information are di­
versified as to the sources quoted. Some claim experience as the best 
method of acquiring information. On the other hand, trade magazines 
were considered as being better in general than direct producer or 
association literature. Most respondents stated that information is not 
readily available at the local retail level. Most also felt much of what 
is available to be aimed at the do-it-yourself trade and not at builders 
and contractors. The Missoula consumers did not cbmplain of lack of in­
formation in total, but rather a lack of useful information. Aside from 
not being directed at builders in a concise and easily understandable 
form, they felt it required too much time to read. Essentially what 
builders want is an easy reference source where they can obtain infor­
mation without a long and difficult search. That this goal is, perhaps, 
non-realizable is not in question. 
Other media of communication such as newspapers, radio and television 
and popular magazines provide very little information about structural 
plywood (Appendix table 13). Most of the information in these sources 
concerns prefinished decorative paneling. The only useful information 
provided by these sources is in new building ideas and, occasionally, 
advertised price specials. Most contractors shy away from price specials 
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in structural plywood because the time lost in sorting out poor quality 
pieces costs sore than any savings received. 
Non-price media. Of the non-price information, slightly over half 
(57.2#) is received in printed form and 68.8# of this is received through 
the mail (Appendix table 14). Over 60# of the printed information is 
supplied by producers and subscription magazines. An additional 25# is 
sent by local retailers. These three agents supply 87.4# of the printed 
material. 
Of the 42.8# that receive information verbally, all is received 
through direct contact and 75$ of the information is from local retail 
dealers (Appendix table 14). The remaining verbal information is ob­
tained through direct contact with wholesalers. 
Personal contacts. Missoula area builders are rarely contacted by 
representatives of the plywood industry. Considering only the residen­
tial and combination builders, 76.9# stated that they have never been 
visited by a producer's representative and 84.6# had never been visited 
by an association representative (Appendix table 15)• Since this question 
refers to any visit, it does not indicate the year of visit and in fact 
some of the visits have occurred so far back in time that respondents 
did not remember the nature of the visit. Of the producer visits, 66.7# 
were by technical representatives, mostly for claim settlement or study 
purposes while 33.3# were salesmen visits. The sales visits were mainly 
for decorative paneling and have little to do with structural plywood. 
In contrast to plywood representatives, 61.5# of the builders indicated 
that they have been visited by representatives of other building materials 
producers. These representatives were primarily salesmen who maintain a 
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regular schedule of contact with major consumers. Not only do they 
account for about three times the number of visits by plywood repre­
sentative s^but they continue to do so year after year. Besides selling, 
these representatives often offer to aid builders when particular problems 
arise. 
Asked if a visit from a plywood producer or association representative 
would be of value, 50# of the Missoula area builders said yes (Appendix 
table 15)* Of those answering no, several qualified the reply by saying 
that they would like to be able to obtain help much more readily than at 
present when a problem arises. They indicated that local service is quite 
poor and often requires time consuming search to find willing help. 
Adequacy. Asked if the non-price information was always clear and non-
conflicting 85.7# said yes (Appendix table 14). This is a 28.5# increase 
over the price information area where respondents were asked the same 
question (Appendix table 12). It appears that the non-price Information 
is somewhat clearer and more easily understood despite its limited avail­
ability. 
When asked if the non-price information was adequate, 71.4$ of the 
consumers said yes (Appendix table 15). This is 7.1# less than those that 
said price information was adequate (Appendix table 12). Thus, despite 
less confusion in non-price information, Missoula consumers stated that 
it is still less adequate than price information. 
CHAPTER 5 
FEEDBACK 
Factors influencing purchases 
A subsample of the major structural plywood consumers in the Missoula 
area was taken to determine important factors influencing the purchase of 
sheathing materials. The areas of interest were roof, subfloor, wall and 
underlayment. The four areas were broken into two groups - l) roof and 
subfloor and 2) wall and underlayment. Of the 28 consumers, 14 were 
asked to rate selected factors in the roof and subfloor areas and 14 were 
asked to rate the factors for wall and underlayment. Respondents were 
asked to rate selected factors within the group and with which they were 
most familiar. Each factor was rated on a scale of importance ranging 
from 0 to 6. The highest rating possible for each factor was 84 (6x14). 
Respondents were instructed that they were not rating plywood, but the 
indicated factor ih relation to the area under consideration. For example, 
a respondent considering group 1 (roof and subfloor), was asked to place 
cards naming a specific factor along a prepared scale from 0 to 6 with 0 
representing no importance and 6 representing the highest importance. 
The factors were rated individually and not in relation to each other. 
Responses were recorded and summed for the 14 respondents (Appendix table 
16). 
Missoula area builders rated rigidity as the most important factor 
scoring it 266 points out of a possible 336. In plaoe cost was second 
highest with an overall rating of 263, only 3 points below rigidity in 
total importance. The remaining 12 factors were rated in order of im­
portance from third to fourteenth. 
Rigidity, or bracing strength, also received the highest area total 
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of all factors with 7^ out of a possible 84 in the area of roofing. It 
was first in importance in roof and subfloors and dropped to second 
place in walls and to sixth place in underlayment (Appendix table 16). 
The lowest rated factor and the only one which was consistently rated 
low was local custom* It held last place in both area and aggregate 
totals (Appendix table 16). Thus in the Missoula area, there is little 
influence on sheathing material purchase caused by local custom. 
Cross ratine 
Each respondent in the subsample was asked to indicate what was con­
sidered the single most important factor influencing purchase of sheathing 
material in the group not rated. For example, respondents rating all 
factors for roof and subfloor were asked to indicate what they felt was 
the single most important factor in the areas of wall and underlayment. 
In addition the two areas of concrete form and "other" uses were rated by 
each respondent. Results are shown in Appendix table 17. 
Nine of thirteen respondents rating all factors for roof and sub-
flooring considered rigidity in walls as the most important factor in­
fluencing purchase (Appendix table 17). This is consistent with those 
who rated walls for all factors. Rigidity was ranked first in this area 
and received the highest overall rating. In cross rating underlayment, a 
similar consistency is seen. Resistance to punoture was rated equal to 
nail holding by those that rated all factors for underlayment and in 
cross rating, resistance to puncture was given seven out of twelve times 
as the most important factor (Appendix table 17). 
The cross rating of those who rated all factors for wall and underlay­
ment is somewhat less consistent in specific factor comparison. Stiffness 
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was rated most important six out of thirteen times in both roof and sub-
floor areas. The consistency that does exist is seen in the fact that 
throughout the ratings, for all factors and cross ratings, the Missoula 
area builders rate functional quality aspects higher than price considera­
tions. In place cost was second in aggregate importance for the group 
ratings and was only considered three out of thirteen times in the cross 
rating of roof materials (Appendix table 17). 
A new factor is noted under the roof and subfloor cross ratings in 
Table 17. Weather resistance, a reflection of functional quality, was 
rated as the most important consideration by two builders. This factor 
was not considered previously and was not mentioned in the "other" cate­
gory, but was voluntarily mentioned during the course of the interview. 
Stiffness, or resistance to flexing, was considered most important 
for concrete form material by the group rating wall and underlayment 
areas. The other group considered smoothness most important in two out 
of three ratings. Again there is a consistency in that functional aspects 
are rated more important than price considerations. The few responses in 
the concrete form area stem from the fact that few Missoula consumers 
use concrete form material. Most of the concrete form work is sub­
contracted, however, a few do form with sheathing material which later is 
used in the structure. 
The "other" area responses are primarily the result of respondents 
stating that they use "shop" material. This area is thus primarily con­
cerned with plywood and has little comparison value. Further limiting 
its use is the confusion existing over the definition of "shop" as dis­
cussed earlier in Chapter 3. The reference to inner ply quality (Appendix 
table 17) may be an indication that "shop" material is second quality sold 
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at lower prices to attract consumers. The price references made may 
substantiate this, however, it is not possible to tell the exact re­
lationship with any degree of certainty. 
Producer preference 
Patronage is not considered in the Ik factors rated by Missoula 
area builders although it could influence purchases of structural ply­
wood. Because of the diversity of products and the fact that most 
Missoula builders indicated a preference for plywood as a sheathing 
material, producer preferences were measured separately (Appendix Table 
18). 
There appears to be little producer preference or loyalty among 
Missoula builders (Appendix table 18). The reasons for this are quite 
revealing. The low preference for locally produced plywood is attributed 
to strong criticism of quality. Most respondents said they would lik§ 
to support the local mill and the local economy, but as indicated by 
factor ratings, they are quality conscious. In spite of their rating 
of quality as an important factor, Missoula consumers do buy most of their 
plywood locally. The local producer supplied over 65# of the total 1964 
volume (Appendix table 26) while only 5# was supplied by other Montana 
producers (Table 9). This means that almost all the sheathing plywood 
purchased in Missoula is locally produced. 
Concern over the local economy was also a major consideration in 
comparing locally produced plywood with out-of-state plywood. Over two-
thirds of the sample preferred out-of-state plywood, however, they pur­
chased locally because of a desire to support the Missoula economy (Appen­
dix table 18). 
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Local purchases are also attributed to a lack of alternative ply­
wood at competitive prices. Generally, the consumers feel that out-of-
state plywood is of higher quality, but they are not willing to pay 
premium prices to obtain it. 
Preferences for any single plywood producer is very low in the 
Missoula area (Appendix table 18). The general opinion among the major 
consumers is that most out-of-state plywood is fairly uniform in size 
and quality. However, a few specific instances of exceptional quality 
by single producers were given. Missoula builders attempt to purchase 
the material they need for the job and in general pay little attention 
to who produced it; product performance being the prime requirement and 
patronage being a secondaiy consideration according to the major consumers 
in the Missoula area. This means that high quality plywood at competitive 
prices would displace patronage as a buying motive. 
The question of whether factors of price or functional quality are 
most important to Missoula builders is left unanswered. Nor is it the 
purpose of this paper to determine the most important factor. The key 
point is the lack of alternative plywood sources at competitive prices 
and the effect on communications. Since the local producer supplies al­
most all the sheathing plywood, and sheathing accounts for over three-
fourths of the total, Missoula consumers have little opportunity to com­
pare products. Because of inadequate information flow, Missoula builders 
misunderstand the price and distribution system of the market. Thus 
while price is important, and most consumers readily said so, they may 
have directed their thinking to factors other than price in view of 




Missoula builders were asked whether they always, usually, seldom, 
or never specified grade, type, surface, species, producer and certifica­
tion stamp when ordering. For example, respondents were asked, "When 
ordering structural grade plywood do you always specify the grade, such 
as A-B, B-B and etc.?" The response distribution is shown in Appendix 
table 19. 
It is interesting to note the almost complete reversal of response 
from always specifying grade to almost never specifying producer and 
certification stamp (Appendix table 19). While all respondents claimed 
to specify grades, such as A-B, C-D, etc. there is some question as to 
the actual use of the letter designations for face veneers. A few re­
spondents, in casual conversation, after stating they "always" specify 
grade, stated that they usually say "one side good" or something similar. 
The term "one side good" is certainly not the same as stating face veneers 
by proper letter designation. Thus one begins to sense that communication 
about plywood is quite loose and this may well be a source of much of 
the misunderstanding and the problems reported by builders. 
Type, that is exterior or interior plywood, is almost always specified 
A  
(Appendix table 19). This also is subject to some question as several 
respondents indicated that they simply tell suppliers what the plywood 
will be used for and the supplier in turn selects a specific type. This 
is especially true in sheathing plywood which makes up the majority of 
purchases and is primarily interior. Here again there is a weakness in 
communications. The high use of sheathing also accounts for the fact 
that surface (sanded or unsanded) is not always specified. Sheathing is 
assumed to be unsanded and hqnce i|o mention is made of it, 
1 Refer to footnote, page 10. 
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Missoula consumers are not highly concerned about the species of 
wood used in plywood. Larch and Douglas fir are equally acceptable and 
in fact the local mill produces primarily larch plywood. The exception 
is plywood made from Engleman spruce. Missoula consumers specify this 
species in a negative way by stating that they do not want spruce ply­
wood. Generally, in the Missoula area the Western Softwood plywood 
species (including spruce) have not been accepted. Poor quality and 
poor nail holding are the main reasons for not using spruce plywood. 
It is not surprising that producers are rarely specified by Missoula 
consumers. The choice is limited and they are not willing to pay the 
premium prices for west coast plywood. Only the prefabricators and 
custom builders who are extremely quality conscious specify producers. 
Generally the Missoula builders accept whatever is available since they 
cannot wait for special orders and are not willing to pay premium prices. 
Grade trademarks or certification stamps are rarely specified. Again 
only the prefabricators and highly quality conscious builders working 
under architects specifications specify stamps. Most of the structural 
plywood in the Missoula area is stamped by the American Plywood Associa­
tion. 60.7# of the respondents, however, stated that they pay little 
or no attention to stamps. Most of the builders said that the stamps 
have little meaning because of quality variations. They base their 
acceptance of plywood on experience and performance rather than a stamp. 
Very few respondents actually knew which stamps were on the plywood they 
were using. One respondent believed most of the plywood was stamped by 
the White Pine Association* This is a clear case of poor communication. 
Thus one may conclude that there is a relatively low level use, and 
perhaps knowledge, of structural plywood information by some or all of 
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the major builders in the Missoula area. There appears to be consid­
erable room for improvement in communications. Indeed, there is a 
need for trained personnel to assist builders in placing orders for 
specific kinds of plywood. Although not investigated, it seems clear 
that misunderstandings and complaints may arise from uninformed ordering 
for specific uses* 
Complaints 
Complaints voiced by the major builders in the Missoula area refer 
primarily to quality. They are thus of prime importance because of the 
direct bearing on the performance factors they consider most important 
in building materials. The general feeling is that quality of structural 
plywood has been deteriorating for the past ten years and they don't know 
why. No one has bothered to clarify the situation or explained the per­
formance features of present structural plywood in terms they can under­
stand. 
The most frequent and irritating problem appears to be dimensional 
variation. Plywood sheets that are not square and uniform in thickness 
are quite common. Also, core gaps and generally poor core stock have 
caused a general shift from plywood as underlayment to hardboard or par­
ticle board. Variations in thickness for the same size class of 1/32 
inch up to almost l/8 inch can occur when two sheets are placed side by 
side. Such variations limit the use of plywood and cause costly delays. 
Core gaps and generally poor core stock are the second largest com­
plaint about structural plywood. Missoula builders have developed a 
1 
strong suspicion of the core stock in plywood designed for underlayment. 
1 Underlayment quality plywood differs from sheathing in that 
the core stock beneath the face veneer must also be free from defects or 
have defects patched. Failure to have a double layer of defect free veneer 
results in punctures and damaged floor surfaces, especially from women's 
narrow heels. 
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They refuse to take the chance of a defect showing up after a floor is 
in place. There is some indication that part of this problem stems from 
using plywood not designed for underlayment. The comment was made by-
several individuals that apparently were aware of the construction require­
ments for underlayment. Thus it seems that many Missoula builders do 
not know the structural difference between sheathing grade and underlay­
ment and may use them interchangeably. There is a distinct need for im­
proved communication in this area if problems are to be avoided in the 
future. 
The third largest complaint refers to poor glue lines and delamina-
tion. Interviewees did not understand why all plywood is not made with 
water proof glue. Almost all plywood gets wet at some time during in­
stallation with the result that non-waterproof glue lines frequently 
fail. This could be avoided by using waterproof glue in both interior 
and exterior plywood. 
Other, less frequent, complaints of plywood quality concern improper 
sanding and wide quality variation within a given grade of plywood. Some 
of the complaints referred to the non-uniform faces of plugged and touch 
sanded plywood. Many Missoula builders consider this sizing operation 
as true sanding with the result that in many cases the face veneer is not 
finished to their expectations. 
Variations within official grades refer to differences in core stock, 
number of knots and patches and other easily distinguishable blemishes 
that occur from time to time. It is inconsistency inidenfying these 
defects within a grade that causes most irritation. Missoula builders 
expect a given grade to be uniform, but have found that grades vary be­
tween producers as well as for the same producer. Whether the variation 
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is due to broad grade standards or poor grading is not known. In gen­
eral, Missoula builders feel that poor quality control in production 
and poor grading are major reasons for the variation and poor quality 
of structural plywood. 
Complaints against producers and retailers have been considered in 
previous sections. Producers are criticized primarily for the lack of 
quality control and uniformity discussed above. While the local pro­
ducer received the most severe criticism, it must be remembered that the 
company supplies most of the structural plywood used in the area. Other 
producers have also contributed to this feeling but to a lesser degree. 
The net result, however, is that the Missoula builders are dissatisfied 
and feel that their grievances are not being communicated to producers. 
Missoula area retailers were criticized for providing only limited 
customer service and for limiting the choice of structural plywood avail­
able for purchase. In addition they provide little printed material to 
builders or technical assistance in the area of new products and uses of 
structural plywood. Interviews with selected retailers tends to confirm 
these criticisms. 
A few dealers interviewed considered (3-D exterior glue plywood as 
exterior quality plywood.^ One dealer admitted he did not understand 
what C-D exterior glue meant and said he only recently learned that not 
all plugged and touch sanded plywood is of underlayment quality. This 
same dealer and one quality conscious custom builder felt that most 
Missoula area builders did not differentiate between sheathing and under­
layment plywood in their thinking or in their ordering. 
1 They were not aware of core-stock difference between the 
grades, refer to footnote, page 10. 
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There is some question as to whether Missoula consumers are always 
clear about the grade and type of plywood they were talking about. The 
lack of differentiation between sheathing and underlayment plywood and the 
apparent misuse that occurs indicates that not all Missoula consumers are 
adequately informed of plywood grades and applications. This may well 
account for the confusion in prices noted previously. 
The complaints against plywood similarly indicate that Missoula con­
sumers are not well informed about grades or types of plywood. Touch 
sanding is a sizing operation and is not intended to produce the uni­
formly smooth surfaces produced by finish sanding. Missoula builders, 
however, feel that the two grades are comparable. Also# the core con­
struction differences between interior and exterior plywood are not fully 
understood. Most believe the only difference is in the glue used and 
apparently are not aware of inner ply differences. For example, C-D 
exterior glue plywood is not an exterior plywood but is often used in 
exterior applications requiring the superior quality built into the true 
exterior grade plywood. This misuse of plywood results from inadequate 
information and is perhaps the main cause of complaints. This firmly 
points out that Missoula builders are not fully informed on proper uses, 
limitations and differences that exist in structural plywood. 
Claims against, producers 
There are relatively few actual claims filed against producers of 
structural plywood. Table 20 shows that 60# of the consumers have never 
filed claims against producers for poor plywood or any other reason. Of 
the UQ$ that did file claims, slightly less than half were not satisfied 
with the settlement. 
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Local retailers handle most of the claims and, therefore, some of 
the smaller settlements cause so little problem that they are not con­
sidered as claims by the builders. The most frequent criticism against 
handling of larger claims is the time involved in getting settlement. 
This has caused some builders to refrain from filing claims. The time 
and effort required to secure a settlement is felt to be excessive 
with the result that some legitimate claims are never filed. Also, 
those builders that did not receive satisfaction On claims expressed 
the feeling that producers are indifferent with respect to claim settle­
ment. This situation reflects a weakness in the communications system 
for construction grade plywood which should be rectified. 
A point clearly brought out in the area of complaints and claims 
is the defeatist attitude of Missoula builders. In total it is closely 
related to the principal of "Caveat Emptor" - let the buyer beware. The 
combined effect of price instability, inadequate information, a feeling 
of helplessness in an isolated market, and the implied lack of concern 
for the consumers all contribute to a conclusion of inadequate communi­
cations in the Missoula area market for construction grade plywood. Com­
plaints and weaknesses in knowledge exist and many are attributable to 
an inadequate flow of information. As long as inadequate communications 
exist, they form a barrier to improved relations and the efficient mar­
keting of structural plywood in the Missoula area. 
CHAPTER 6 
SUMMARY AND RECOMMENDATIONS 
Simnwary 
A study o f  the major consumers of structural plywood in the Missoula, 
Montana area was conducted during the summer of 1965. The study was de­
signed to determine the adequacy of market communications for structural 
plywood. Twenty-eight personal interviews were conducted among residen­
tial, combination residential-commercial, and prefabricated panel builders 
in the Missoula area. 
The results indicate that communication of information concerning 
structural plywood from producers to major consumers in the Missoula area 
is not adequate. For price information, 21.5# indicated inadequacy and 
28.6# of the consumers felt that non-price information was inadequate. 
There is evidence to indicate that a relatively low level of knowledge 
about structural plywood graded, stamps, uses and limitations exists in 
the Missoula area. The propensity for humans to take the path of least 
resistance is apparent. Despite the generally large amount of non-price 
literature available little is used or made directly available to Missoula 
consumers. That which is used is considered misdirected and too volumi­
nous to be of practical value. For price information, the only source 
used is direct quotation from dealers. 
In terms of the individual builder, factors of performance appear to 
be more important in influencing the purchase of construction materials 
than price considerations. While in-place cost was rated as second in 
importance, purchase price was not an important consideration and local 
custom was reported to have the least influence on materials purchased. 
Major complaints against structural plywood were based on quality 
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aspects. As such, they are significant since performance factors 
are the most important consideration in building materials selection 
by Missoula area contractors. Evidence indicates that some complaints 
against plywood result from low consumer knowledge of the plywood product. 
Misuse through ignorance of a complex grade system may well be the major 
reason why complaints exist. Improved communications in this area are 
needed and would benefit plywood producers as well as Missoula area 
builders. 
Re ooBaandations 
Missoula area builders were asked to make recommendations for im­
proving communication in the areas where they indicated weaknesses exist. 
Accordingly, the following recommendations were made in each of the indi­
cated areas. 
Price. The problems concerning price appear to result primarily from 
consumer hostility toward the present system. They are a reflection of 
inadequate understanding of both plywood grades and dealer pricing 
polciies. It appears that improved communications regarding both systems 
would do much to alleviate the problem. 
Most of the misunderstanding about prices could be overcome by im­
proved information flow explaining the "why" of price systems, dis­
counts and grade-price relationships. While specific prices are the 
concern of individual firms and must remain so in a competitive society^ 
plywood associations can encourage dealers to inform consumers of con­
sistent general price policies. A cooperative effort to insure that 
consumers are aware of the exact grade of plywood for the given price 
will eliminate differences between intended and actual orders placed 
^3 
by consumers. The result would be a better informed and satisfied 
buyer of construction grade plywood. 
Non-price. Several alternatives are present in the non-price area. 
1. Improved communications to keep consumers fully informed about 
plywood products are needed. Information should be directed at specific 
segments of the general market according to their needs. Contractors re­
quire different information than do-it-yourselfers and each of these has 
a different requirement than architects, and so forth. These segments 
must be identified and approached differently to have an effective mar­
keting system. 
An easier way to identify plywood grades is needed. Present grade 
and certification stamps are rarely read. One possibility for improve­
ment is a consolidation and color coding of present plywood grades accor­
ding to end use. Builders could specify a certain color for exterior 
sheathing, another color for subflooring and so forth. This would fa­
cilitate accurate communication of orders, correct use of the plywood and 
would eliminate some of the present confusion over grades and their uses 
and limitations. 
Any grade system should also be supplemented with information to ex­
plain the "why" of grades, uses for specific grades and the limitations 
of grades. This should be a continuing program to keep the consumers in­
formed and up to date. It may best be accomplished through personal 
contact since this will give the consumer the feeling that someone is 
truly interested in him. It would also insure that communications are 
received and facilitate the gathering of feedback data that is so impor­
tant to an effective marketing program. 
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A simple but complete reference source for major consumers showing 
information required to order plywood properly for specific uses should 
be provided. Specific grades, types and pertinent data for particular 
uses should be presented in easily understood form. 
2. A better system of quality control based on more rigid tolerances 
for given grades and incorporating feedback from consumers would eliminate 
many of the complaints and claims against poor plywood. Consistent product 
quality may be the most important alternative to consider. It may well 
accomplish most of the objectives that an extensive and expensive communi­
cation system would. While this will not eliminate the obvious need for 
communication it would be well to consider the effect of less tolerant 
plywood grades. 
3. Claim handling procedures should be improved to insure rapid 
settlement. The procedures should be carefully explained to consumers. 
Above all, producers must show a sincere concern for consumers. Fair 
and rapid settlement and a strong personal interest in the consumer will 
do much to eliminate withheld complaints and resultant buildup of resent­
ment. Consumers feel too many people are involved in the settlement. 
They desire a direct and rapid answer for claims and this desire should 
be fulfilled. 
It is apparent that any program to improve information flow will re­
quire close coordination between the producers, associations, and dealers. 
The plywood association can assume responsibility for general information. 
However, the individual firm must assume responsibility for specific in­
formation on prices, technical aspects of their products and promotion. 
The plywood association should push for a new grade structure. There has 
been some discussion concerning a new grade system and this should be 
^5 
accelerated to try to obtain a grade system designed more for the con­
sumer. The present grade system is based on technical design and con­
struction features of plywood and is confusing to consumers. The color 
coding suggested for the present grade system may well be incorporated 
into a new grade system. Perhaps the most important point is the fact 
that any grade system should give strong consideration to the consumer 
and should be designed to give him an easy method of selecting the right 
product for the job he has to do. 
The fundamental finding of this paper is the inadequacy of communi­
cations regarding structural plywood in the Missoula area. This has 
accounted for most of the problems specified by builders. Quality im­
provement will help solve the problem, but the many plywood products 
available require a well developed communication system to insure that 
consumers are aware of all the products and their uses. The plywood 
industry must show a greater concern for its consumers. The modern 
marketing concept recognizes this fact. This paper has shown that 
where communications are weak and inadequate, unresolved consumer 
problems are present. 
The comment of Lazo and Corbin (1961, p. 453) is pertinents "The 
importance of communication cannot be overstressed. In no field of 
management activity do proper communications play a more important 
role than in controlling the market effort." The plywood industry 
would do well to heed these words. 
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AREA 1 ~ General Classification 
To begin, I'd like to get a clear classification of your building 
activity to aid my analysis and provide more useful results# 
1. What was the major type of building you did in 1964-? _ 
a. Did you do more than one type? Yes No 
(if yes) Residential 
What other types? Commercial 
Industrial 
b. What would you estimate the total 1964 dollar Heavy Const# 
volume of business was? —— High rise apt. 
Other-specify 
AREA 2 - Price information 
As I stated earlier, my primary concern is the area of communication 
and I'd like to talk about price information first. This concerns only 
structural grade plywood and by structural grades I mean sheathing, under-
layment, concrete form and shop, and any other plywood except siding and 
prefinished or decorative paneling. 
2. In regard to where price information about structural plywood comes 
from, such as mill price lists, direct quotes, and etc., what is the 
major source of the price information you use? 
(Major source) 
a. Do you use more than one source of price information? Yes No 
(If yes) What other sources do you use? 
b. Is this information received mainly by mail, phone or direct 
contact? 
(Major medium) 
(based on b. above) 
c. Who do you receive the price information from? 
(Major agent) 
3. Do you compare prices before purchasing structural grade plywood? 
Yes No 
Is the price information always clear and non-conflicting? 
Yes No 
(If no) What are some of the conflicts in the information? 
k9 
4. a. What improvements in the price information area would you like to 
see? 
b. Do you feel that the price information about structural grade 
plywood is adequate? les No 
AREA 3 - Non-price information 
Now, sir, let's talk about general information about structural grade 
plywood. By general information I mean all other information, except 
price, in such areas as use, application, new products, and improvements, 
technical design and engineering data, and etc. 
5. a. Can you tell me the major origin of the general information 
about structural grade plywood that you use, that is, is the 
information prepared by producers, plywood associations, trade 
associations or other sources? 
(Major origin) 
b. What other sources do you use, if any? __________ 
c. Does advertising in such media as newspapers,, magazines and on 
radio-TV, as opposed to trade journals and producer publica­
tions, provide any useful information? Yes No 
(If yes) Which is the most important source? __________________ 
What information does it provide? 
6. Is the information as you receive it mainly printed material or 
spoken word? 
(Major form) 
a. (If printed) 
1) Is it received mainly by mail or personal contact? 
(Major medium) 
2) Who do you receive it from? 
(Major agent) 
b. (If spoken) 
1) Is it received mainly by phone or personal contact? 
2) 
(Major medium) 
Who do you receive it from? 
(Major agent) 
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Is the non-price information always clear and non-conflicting ? 
Yes No 
(If no) 
What are some of the conflicts in the information? 
a. Have you ever been contacted by a plywood producer's technical 
representative or salesman? Yes No 
(If yes) 
1) Which one? _ 
2) What was the reason for his visit? 
b« Have you ever been contacted by a plywood association repre­
sentative? Yes No 
(If yfes) 
l) Which association? 
Z) What was the reason for the visit? 
c. How about any other producer or association representative? 
Yes No 
(If yes - probe) 
d. Do you feel a visit from a producer or association representative 
would be of value? Yes No 
(If yes) In what way? 
a. What improvements would you like to see in the general informa­
tion area? 
b. Do you feel the general information that you receive about 
structural plywood is adequate? 
Yes No 
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AREA k - Factors Influencing Purchase 
I*d like to talk next about what is important to you in the purchase 
of building materials for specific use areas. 
You indicated you are a builder. 
(Determine major use areas - roof, and subfloor, wall and underlayment, 
and select a pair. If equal, select either pair). 
Let's consider and use areas. 
(Lay out importance scale) 
I have here a scale of importance ranging from 0 to 6. These num­
bers indicate relative importance with 0 meaning jio importance ranging 
on up to 6 which indicates highest importance. 
Considering first the use of materials for select 
one category from 2 indicated above). I have here a deck of cards each 
with a factor that is relevant to the use area and I would like you to 
read it and then place the card in a number area according to its degree 
of importance to you in purchasing material for this use. This is not 
limited to structural grade plywood but to any material you could use. 
There are 14 cards and you can place them anywhere as you see fit. 
Are there any questions? 
Here are the cards, sir. Remember, you are rating the factor in 
regard to the indicated use area. 
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FOR INTERVIEWEE USE 
Use Area - Check 2 
Groun I : Grouo II 
loof t Wall Under-





















Rigidity (bracing power) 
Breaking strength 
Nail holding power 
Dimensional stability 
FHA or building code 
acceptance 
Insulation quality 
Fire & decay resistance 
Availability 
Local custom 
Resistance to puncture 
Other (ask separately 
and specify ) 
11. 
(Repeat for two areas in each group) 
Now, considering the remaining structural material use areas, would 
you tell me the major factor that influences ypur purchase in each 





e. Concrete form 
f. Other - specify 
Major factors 
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12. Returning now to structural grade plywood only, do you prefer 
locally produced (Van Evan) plywood over other Montana produced 
plywood? Yes No 
Why or why not? 
How about locally produced over out-of-state plywood? 
Yes No 
Do you have any preference for a single producer or group of pro­
ducers? Yes No 
Why or why not? 
ABBA 5 - Consumer Communications 
Now I'd like to ask a few questions about your communications with 
suppliers and producers. 
13. When you order structural plywood do you always specify8 (Ask for 
each item) 
a. Grade, such as A-B, B-B, etc. Yes No 
(If no) 
Do you usually seldom or never specify grades? 
b. Type, interior or exterior. 
Always _____ Usually _____ Seldom ______ Never ___ 
c. Surface - sanded or unsanded. 
Always ________ Usually _____ Seldom ____ Never _______ 
d. Species - DF, WL, WSP 
Always ____ Usually ____ Seldom _____ Never _____ 
e. Producer by mill name or number 
Always _____ Usually ___ Seldom ____ Never _____ 
f. Grade trademark - certification stamp 
Always _______ Usually Seldom _____ Never ___ 
14. In regard to certification stamps, which do you usually require? 
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15. a. Sir, what, if any, are your major complaints against 
stimetural grade plywood? 
b. Have you ever made any claims against plywood producers? 
Tes No 
(If yes) what improvements in the claim handling would 
you like to see? 
AREA 6 - Volume Information 
To aid me in analyzing and describing the Missoula plywood mar­
ket, I would like a bit of volume information. 
16. a. Considering the structural grade plywood you purchased in 
1964, can you give me an estimate of the total volume either 
on a square foot surface basis or in number of 4 x 8 sheets? 
b. To convert this volume to a 3/8" equivalent can you estimate 
the amount either in square foot volume or number of sheets 
in each of the following sizes. 
Indicate amount in each 
0 • 
Size Sa. Ft. or Sheets 
Surface s Tvoe 









(If unable to get surface measure, try to get carloads and average 
volume per car or dollar volume and average price) 
55 
17. a. Again, in regard-to the 1964 volume of structural grade plywood 
what percentage was: 
Sheathing grade (all uses)? % 
Underlayment? $ 
Concrete fora? i» 
Shop - including shorts? 
(define) 
b, What was the major species of plywood used in 1964? 
About what percent of the 1964 volume was in this species? 
c. (If less than 100$) 
l) What other species did you purchase in 1964? 
2) And what would you estimate the percent of 1964 volume 
to be? (Record above) 
18. In 1964, did you purchase any competing products such as fiberboard 
particle board, hard board, plastics, metal substitutes, etc. where 
you could have, in fact, used structural plywood? Yes No 
(If yes) 
How much plywood would you estimate these competing products 
replaced? 
3/8" equivalent or square feet surface measure 
ARIA 7 - Supply Information 
As a final area of consideration, I want to talk about where you 
obtain your structural plywood. 
19» Considering again the 1964 volume of structural plywood purchased 
by you, what percent of this was purchased in Montana? 
$ 
(1964 volume) 
(If any in Montana) 
Can you estimate how much of this was local (Van Evan) plywood? 
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20. Did you purchase all of the 1964 structural plywood through 
local wholesale or retail outlets? Yes _____ No ___ 
(If less than 100$) 
a. What percent of the 1964 volume was? & 
b. Who did you purchase the remainder from? ___ 
c. Can you estiiaate the percent of the 1964 total volume from 
each? 
(List supplier and $ of 1964 volume) 
Thank you for your cooperation. 
SUMMARY OF RESPONSES BY QUESTION AREA 
The following is a sunmary of 28 interviews with major structural 
plywood consumers in Missoula, Montana. Only data that could be tab­
ulated is shown? opinions given are included in thp text. The summary 
follows the form of the questionnaire. 
Area 1 - General Classification 
Question 1 - Type of business and 1964 dollar volume. 
Residential Builders 
Number of respondents 
1964 gross dollar volume range 
1964 weighted average dollar volume 
18 
$2,500 - $250,000 
$71,250 
Of the 18, two were custom residential builders 
1964 gross dollar volume range $100,000 - $140,000 
Combination Builders (Residential and Commercial) 
Number of respondents 8 
$25,000 - $400,000 
$149,375 
1964 gross dollar volume range 
1964 weighted average dollar volume 
Of the eight, six indicated residential was the largest type 
of building volume. 
1964 gross dollar volume range 
Two indicated commercial as the major type 
1964 gross dollar volume range 
$25,000 - $300,000 
$80,000 - $400,000 
Prefabricators of panel components 
Number of respondents 
1964 dollar volume of business 
2 
$50,000 and $800,000 
Table 12,—Price information from 28 Interviews with na.ior consumers in the Missoula area. 
i : : t : Special : 
i i t i i prefab- : 
Question in brief {Answer JResidential :Combination sPrefabricatori ricator : Total 
t : s ; : : j 
Re­ Per- Re- Per- Re­ Per­ Re­ Per- Re- Per-
sponse i cent sponse cent sponse cent sponse cent SDonse cent 
Major price info, source Direct quote 18 100.0 8 100.0 1 100.0 1 100.0 28 100.0 
More than one source Yes 3 16.7 4 50.0 - - - - 7 25.0 
No 15 83.3 4 50.0 1 100.0 1 100.0 21 75.0 
Major medium of Direct contact 17 9^.4 7 87.5 1 100.0 1 100.0 26 92.8 
transmission Phone 1 5.6 1 12.5 - - - - 2 7.2 
Information agent Local retail 18 100.0 6 75.0 «=> c* 24 85.7 
Local whsle. - - 1 12.5 1 100.0 - 2 7.1 
Spokane whsle. - - 1 12.5 - - - 1 3.6 
Producer direct - - - m• - - 1 100.0 1 3.6 
Compare prices before Yes 15 83.3 6 75.0 cm — 21 75.0 
purchase No 3 16.7 2 25.0 1 100.0 1 100.0 7 25.0 
Is information always Yes 8 44.4 6 75.0 1 100.0 1 100.0 16 57.0 
clear, non-conflicting No 10 55.6 2 25.0 1 - - - 12 42.8 
Is price information Yes 13 72.2 7 87.5 1 100.0 1 100.0 22 78.5 
adequate No 5 37.8 1 12.5 m 6 21.5 
Table 13.—Non-price sources and media information for Missoula area consumers. 
* is } ( : 
» : s s (Special : 
Question in brief JAnswer ^Residential «Combination sPrefabricator:Prefabricators Total 
: : t : t i 












Producers 5 27.8 3 37.5 - - 1 100.0 3 32.1 
Plywood Assn. 22.2 mm 1 100.0 torn 5 17.9 
FHA Bldg. code 1 5.6 * - . «n» 1 3.6 
Retailers 2 11.1 1 12.5 - - - - 3 10.7 
Experience 2 11.1 - - - - mt mt 2 7.0 
Trade magazines k 22.2 3 37.5 - - 7 25.0 
Architects - 1 12.5 - am <m 1 3.6 
Number of sources 
used for informa­
tion 
Other media as sources 
of information 
Only one 7 38.9 3 37.5 
More than one 11 61.2 5 62.5 
Yes 2 11.1 3 37.5 















Table 14.—Form, agent and olarity of information for Missoula area consumers 









t : t s 
i t sSpecial : 
»Combination sPrefabricator iPrefabricator: Total 
j : : s 
Re- Per­ Re- Per­ Re- Per- Re- Per- Re- Per-
sixmse cent SDonse cent sixmse cent sixmse cent sponse cent 
Major form of informa­ Printed 10 55.6 5 62.5 1 100.0 m 16 57.2 
tion Spoken 8 44.4 3 37.5 - - 1 100.0 12 42.8 
If printed, medium received 
through (based on 57.2$ of Mail 6 60.0 5 100.0 - - 11 68.8 
sample - 16 replies) Personal contact 4 40.0 - - 1 100.0 - - 5 31.2 
If printed, major agent Local retail 4 40.0 em c* 4 25.0 
information is received Producers 2 20.0 3 60.0 - - - = 5 31.2 
from (based on 16 re­ Subscriptions 3 30.0 2 40.0 OB m - 5 31.2 
plies) Association mail 1 10.0 - - - - - 1 6.3 
Assoc. represen. - - «• - 1 100.0 - - 1 6.3 
If spoken, medium recevied 
through (based on 42.8$ Phone - - cat - - - - 0 0.0 
of sample, 12 replies) Personal contact 8 100.0 3 100.0 - - 1 100.0 12 100.0 
Major agent information is Local retailer 7 87.5 2 66.7 c* 9 75.0 
received from (based on 12 Producers - a. - «• - am 1 100.0 1 8.3 
replies Wholesalers - - 1 33.3 - tsm - 1 8.3 
Other builers 1 12.5 - - - - - - 1 8.3 
Is information always Yes 15 83.3 7 87.5 1 100.0 1 100.0 24 85.7 
clear & non-conflicting No 3 16.7 1 12.5 • em c. 4 14.3 
(based on 28 replies) 
ON 
© 
Table 15.—Personal contacts and adequacy of information for Missoula area consumers 
» 8 t t i Special s 
Question in brief t Answer tResidantial s Goabination s Prefabrioatort Prefabricatort Total 
Re­ Per­ Per­ Re­ Per- Re- Per- Re- Per­
sponse cent SDonse cent sponse i cent SDonse cent SDonse cent 
Visit from producer rep­ Yes 4 22.2 2 25.0 1* 100.0 1* 100.0 6 23.1 
resentative No 14 77.8 6 75.0 - - - - 20 76.9 
Type of representative Technical rep. 2 50.0 2 100.0 _ 4 66.7 
(based on 23.1# of Salesman 2 50.0 0 <» 1* 1* 2 33.3 
total - 6 visits) 
Plywood Assn. represen­ Yes 2 11.1 2 25.0 1* 1* 4 15.4 
tative visit No 16 88.9 6 75.0 est - - 22 84.6 
Any other representative Yes 9 50.0 7 87.5 1* <a 16 61.5 
visit No 9 50.0 1 12.5 - - 1* 10 38.5 
Representing Other building 
materials 7 77.8 6 8 5.7 1* - - •» 13 81.3 
U.S.G. 1 11.1 0 - - =. = 1 6.3 
Unknown 1 11.1 1 14.2 - - - - 2 12.4 
Would a visit be of Yes 10 55.6 3 37.5 1* 1* OS 13 50.0 
value? No 8 44.4 5 62.5 - - - 13 50.0 
Is the non-price infor­
20 71.4 mation adequate? (based Yes 12 66.7 6 75.0 1 100.0 1 100.0 
on 28 respondents) No 6 33.3 2 25.0 
=• 
- <r» - 8 28.6 
* The prefabricates will be left out of these computations because of their situation. The special prefab­
ricator is a subsidiary of a plywood producer. All the prefabricates in the Missoula area are part of 
other businesses, either retail or producer, and therefore, they will not be included in those computations 
indicated. 
Table 16.—Total ratings of factors influencing porohase of structural materials toy Missoula area consumers 
(Area totals given are totals of rating based on 14 replies* Factors were rated on a scale of 
0 to 6, with 6 indicating highest importance) 
s t 1 ! t t : s : 
t i t i t t i t : Importance 
1 t : : : j t t j ranking based 
I t t t s i Under­ : ! t on aggregate 
sRoof sRank iSubfloor sRank Wall : Rank payment sRank sTotal : Total 
t t t t t t s t : 
Rigidity 74 1 73 1 69 2 50 6 266 1 
In place cost 72 2 71 3* 72 1 48 7* 263 2 
Nail holding 65 5 70 5 53 4 68 1* 256 3 
Stiffness 67 4 72 2 50 6 60 3 249 4 
Dimensional stabil. 71 3 71 3* 40 12 48 7* 230 5 
Breaking strength 63 6 63 6 51 5 51 4* 228 6 
Availability 59 8 55 8 56 3 51 4* 221 7 
Resistance to puncture 50 9 53 9 41 11 68 1* 212 8 
Material cost 60 7 58 7 48 7* 44 210 9 
Price stability 49 10 49 10 48 7* 32 13 178 10 
Fire 4 decay resist. 41 11 43 11 34 13 46 11 164 11 
FHA or code acceptance 35 13 37 12 43 10 44 9* 159 12 
Insulation 38 12 33 13 46 9 37 12 154 13 
Local custom 27 14 28 14 23 14 29 14 107 14 
Highest rating 74 73 72 68 266 Rigidity 
Lowest rating 27 28 23 29 107 Local custom 
Os 
ro 
Indicates two factors of equal importance based on total of rating values. 
Table 17<>"--Cross ratine of factors influencing structural material by Missoula area builders 
Those rating roof and subfloor as ma.ior categories 
Wall t Underlavment 
Ma.ior factors 
Respon-i 
ses 8 Ma.ior factors 
Concrete form Other 
He spon-i Respon-





Nail holding 1 














Inner ply quality 4 
Clear face 2 





Those rating wall and underlavment as ma.ior categories 
Subfloor i Concrete form 
Ma.ior factors 
Respon-





In place cost 3 
Nail holding 2 
Dimen. stability 1 
Weather resist., 1 
Stiffness 6 
Rigidity 3 
Nail holding 2 
Weather resist. 1 
Inner ply qual. 1 
Stiffness 3 
Moisture barrier 1 
Speed in use 1 




Inner ply qual. 
In place cost 






* Totals are less than 14 since not all used materials in every area and hence did not respond in all 
caseso 
Os 
Table 18 . —Structural plywood producer preference by ma.ior consumers in the Missoula area 
Question in brief Answer 
s i t Special 8 
Residential % Combination 5 Prefabricator « Prefabricatort Total 
Re­ Per­ Re- Per- Re- Per- Re- Per- Re- Per-
sponse cent e cent spons e cent e cent e cent 
Local over other Montana Yes 4 22.2 CO 1 <=» a — 5 17.9 
No 14 77.8 8 100.0 - 1 =• 23 82.1 
Local over out-of-state Yes 6 33.3 2 25*0 1 =» — 9 32.1 
No 12 66.7 6 75.0 - - 1 <=• 19 67.9 
Preference for single les 3 16.7 1 12.5 = 1 5 17.9 
No 15 88.3 7 87.5 1 - - 23 82.1 
Table 19.—Degree in ordering structural plywood by Missoula area consumers 
Item Always Usually Never Total 
Re­ Per- Re- Per- Re- Per- Re­ Per- Re- Per-
sponse cent cent spons' e cent sponse i cent e cent 
Grade 28 100.0 eat « «S» C <=> 28 100.0 
Type 25 89.3 1 3.6 1 3.6 1 3.6 28 100.0 
Surface 20 71.4 1 3.6 7 25.0 » - 28 100.0 
Species 10 35.7 3 16.7 13 46.4 2 7.2 28 100.0 
Producer 0 0.0 1 3.6 3 10.7 24 8 5.7 28 100.0 
Certification stamp 4 14.3 1 3.6 4 14.3 19 67.8 28 100.0 

















Re- Per— Re- Per- Re- Per- Re- Per- Re- Per-
sponses cent sponses cent sponses cent sponses cent SmSfts cer^t 
Satisfactory results 5 27;8 1 12.5 _ _ - _ 6 21.4 
Unsatisfactory results 3 16.7 1 12.5 _ 1 100.0 5 17.8 
No claims 10 55.6 6 75.0 1 100.0 - 17 60.7 
Table 21.—Structural plywood size class distribution as purchased in the Missoula area - 1964 
(Basis - Square feet surface area) 











Sauare Per­ Square Per­ Sauare Per­ Square Per­ Square Per­
feet cent feet cent feet cent feet cent fect cent 
10,589 3.6 12,520 4.8 mm 23,109 3.8 tm c* 
18,832 6.4 20,336 7.9 14,400 25.0 53,568 8.8 <» -
35,711 12.2 20,192 7.8 28,800 
14,400 
50.00 84,703 13.9 400,50 0 
209,870 71.4 170,840 66.1 25.00 395,110 64.8 499,500 
18,758 6,4 30,064 11.6 .. - 48,822 8.0 -
- - 4,500 1.7 - - 4,500 7.0 -
Totals 293,760 48,2 258,452 42.4 57,600 9.4 609,812 100.0 900,000 
Number of 4x8 
sheets 9,180 8,077 1,800 19,057 28,125 
Table 22.—-Structural plywood type, surface, use, species and producer as purchased in the Missoula area. 1964 
(Basis - Square feet surface area) 
*  s t :  8 S p e c i a l  
Item 8 Residential * Combination t Prefabricator » Total tPrefabricator 
% i : : t 
Volume Percent Volume Percent Volume Percent Volume Percent Volume 

























































Total 248,100 84.4 195,120 75.5 43,200 75.0 486,420 79.8 900,000 
Douglas fir 
Larch 

























Montana produced 206,786 70.4 174,980 67.7 38,592 67.0 420,358 68.9 765,000 
Locally produced 179,840 87.0 144,556 99.8 38,592 100.0 362,988 86.4 765,000 
67 
Computation of total volume for the Missoula area population of 
major users on a 3/8 inch equivalent square foot measure® 
Apparent total population of major structural plywood 
users in the Missoula, Montana area 93 
Sample size 28 
Sample as a percentage of the total population 30oil# 
One respondent will be treated as a special case because he accounts 
for 59.6# of the total surface area used, for the 28 respondents in the 
sample* 
Adjusted population 92 
Adjusted sample 27 
Adjusted sample as a percentage of the adjusted population 29.35# 











s Apparent No.* 
s in population 
i 
Residential only 18 66067 62 
Combination; Residential-
Commercial or Commercial-
Residential 8 29.63 27 
Pre fabri cato rs 1 3.70 3 
Population subtotal - - 92 
Special prefabricator 1 1 
Total population 93 
* Apparent population of each type of builder is determined by the for­
mula. 
h " P,Xt 
Where 
p^ = Population of major structural plywood consumers by type of 
building activity. 
P • Apparent population of major structural plywood consumers. 
68 
• Sample percentage represented by the type of builder. 
p. figures are rounded for more realistic meaning. Fractions were 
added to the residential category to make 62. 
Volume conversion and computation 
All volume was converted to a 3/8 inch equivalent square foot 
measure to have a common basis for comparison. The following formulas 
were used to convert to 3/8 inch equivalent volume and total volume. 
3/8 eq. » Vg x Fg where 
VB * volume in surface area for a size class s 
F » factor for the given size class as follows 
s 
l/4 = .6? 5/8 » 1.67 
3/8 » 1.00 3/4 = 2.00 
1/2 = 1.33 1-1/8 = 3.00 
Total volume 
TV =AV x P. where TV equals total volume for a type builder 
v S v 
AV equals average volume for the builder type 
s 
Pj. equals apparent population in the type 
Table 24.—Total volume pro.iection - sample to apparent population 
Type of builder 
: 
s Average Vol. 







s Projected volume 
8 for type-3/8 basis 
8 













Subtotal - 92 3,218,046 
Special 1,366,830 1 1,366,830 
Grand total am 93 4,584,876 
Table 25.--•Structural pLvwood volume purchased by Intervieweea in Missoula area - 1964 
(3/8 inch basis) 
s : t i 1 
t s t j Total-based :Special 
Item t Residential : Combination * Prefabricator : on 27 sPrefabricator 
t 1 t 1 : 
Number of builders 18 8 1 
1/4 inch 
Mom, Percent* Volume Percent* Volume Percent* Volume Percent* Volume Percent* 
7,094 1.5 8,388 2.0 - wm 15,482 1.6 
3/8 inch 18,832 4.1 20,336 4.9 14,400 18.8 53,568 5.6 
1/2 inch 47,496 10.3 26,855 6.5 38,304 49.9 112,655 11.8 532,665 39.0 
5/8 inch 350,453 76.0 285,303 68.8 24,048 31.3 659,804 69.3 834,165 61.0 
2,/k inch 37,516 8.1 60,128 14.5 97,644 10.3 
1-1/8 inch - - 13,500 3.3 - - 13,500 1.4 
Subtotal 451,265 48.4 414,510 43.5 76,752 8.1 952,527 100.0 1,366,830 
Interior 351,799 86.3 330,995 79.9 69,537 90.6 752,331 79.0 
Sanded 32,210 9.2 64,215 19.4 7,200 10.4 103,625 13.8 
Unsanded 319,589 90.8 266,780 80.6 62,337 89.6 648,706 86.2 
Exterior 109,466 23.7 83,521 20.1 7,200 9.4 200,187 21.0 1,366,830 100.0 
Sanded 31,771 29.0 52,227 62.5 7,200 100.0 91,198 44.9 1,366,830 100.0 
Unsanded 77,695 71.0 32,618 37*5 0 110,313 55.1 
Sheathing 385,485 83.6 282,325 67.9 62,323 89.6 730,133 76.6 1,366,830 100.0 
Underpayment 6,642 1.4 37,629 9.0 - 44,271 4.6 
Concrete form 8,965 1.9 10,000 2.4 - - 18,965 2.0 
Species - DF 254,999 55.3 238,275 57.3 38,376 50.0 531,650 55.8 857,989 62.8 
L 184,968 40.1 174,934 42.1 38,376 50.0 398,278 41.8 508,841 37.2 
WSP 21,318 4.6 2,631 .6 <_ _ 23,949 2.5 
Montana produced 328,814 71.3 287,916 69.2 51,424 67.0 692,103 72.7 1,161,805 85.0 
Locally produced 284,957 86.7 287,179 99.7 51,424 100.0 623,560 90.1 1,161,805 100.0 
Local purchase 461,265 100.0 ^366,-613 88.2 72,914 95.0 900,792 94.6 
Spokane purchase - - 38,704 9.3 - m 38,704 4.1 
Great Falls purchase - - '10,522 2.5 - 10,522 1.1 
Portland purchase = - - 2,8 75 5.0 2,8 75 .3 
Producer direct - - - - 1,161,805 100.0 
Competing products 33,976 38.6 ,54,060 61.4 - - 88,036 
* Percent figures are based on group totals, not on grand total. 
Table 26.—Projected volume of straotural plywood purchased in Missoula area - 1964 
(3/8 inch basis) 
« » i s 
Item t Residential t Combination s Prefabricators J Totals* 
8 I . t • 
Based on population 62 27 3 92 
Volume Percent Volume Percent Volume Percent Volume Percent 
l/4 inch 23,832 .7 27,980 .9 51,812 1.6 
3/8 inch 65,1^1 2.0 68,550 2.1 43,288 1.3 176,979 5.5 
l/2 inch 163,648 5.1 90,934 2.8 114,898 3.6 369,^0 11.5 
5/8 inch 1,207,49? 37.5 962,497 29.9 72,070 2.2 2,242,064 69.7 
3/4 inch 128,694 4.0 203,442 6.3 o» 332,136 10.3 
l=>l/8 inch =. « 45,576 1.4 0 45,576 10.0 
1.398.978 ...220t2S6 7,2 3,aft,0l£ 
Interior 1,212,264 37.7 1,117,783 34.7 208,612 6.5 2,538,659 7 8.8 
Sanded 111,528 3.5 216,850 6.7 21,696 .7 350,074 10.9 
Uhsanded 1,100,736 3^.2 900,933 28.0 186,916 5.8 2,188,585 68.0 
Exterior 376,548 11,7 281,195 8.7 21,644 .7 679,387 21.1 
Sanded 109,199 3.^ 175,7^7 5.5 21,644 .7 306,590 9.5 
Uhsanded 267,3^9 8.3 105,448 3.3 » = 372,797 11.6 
Sheathing 1,328,247 41.3 949,906 2 9.5 206,309 6.4 2,484,462 77.2 
Underlayment 22,243 .7 125,908 3.9 =. l*t8,151 4.6 
Concrete form 30,187 .9 33,575 1.0 = a 63,762 2.0 
Species - DF 878,613 27.3 801,614 24.9 115,128 3.6 1,795,355 55.8 
L 637,11^ 19.8 588,970 18.3 115,128 3.6 1,341,212 41.7 
WSP 73,085 2.3 8,394 .3 = 81,479 2.5 
Montana produced 1,132,823 35.2 968,093 30.1 154,272 4.8 2,255,188 70.1 
Locally produced 982,158 30.5 965,189 30.0 154,272 4.8 2,101,619 65.3 
Local purchase 1,588,812 49.4 1,233,899 38.3 218,743 6.8 3,041,454 94.5 
Spokane purchase =» 130,105 4.0 =» 130,105 4.0 
Great Falls purchase - 37,974 1.0 ot» => 3^,974 1.1 
Portland o» » 11,513 .4 11,513 .4 
Competing products 117,056 39.1 182,439 60.9 est 299,495 
* Special prefabricator not included. Apparent population of 92# 
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